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MEASURING THE RESPONSE OF WRNexo-DEFICIENT DROSOPHILA TO 
METABOLIC STRESS 
Rut Ortiz, Dr. Elyse Bolterstein, Ph.D. 
Department of Biology, Northeastern Illinois University, Chicago, IL 60625  
 
Aging is a natural and necessary component of the human body’s lifespan. However, many 
diseases, including cancer, are directly proportional in severity relative to a person’s age. Cells 
are continually exposed to both exogenous and endogenous stress, which can exacerbate body’s 
reaction throughout the aging process. Aging has been associated with the accumulation of 
reactive oxygen species (ROS) that are produced through deterioration of mitochondria during 
normal cellular metabolism. Oxidative stress occurs when an accumulation of ROS overwhelms 
antioxidant defenses, which can lead to cancer-causing alterations in DNA sequence and 
structure. Cells remedy ROS-induced DNA damage through the base excision repair (BER) 
pathway. The protein WRN plays an integral role in BER by stimulating enzymes that recognize 
and remove damaged bases. Furthermore, mutations in WRN in humans cause the disease 
Werner syndrome (WS), characterized by accelerated aging (e.g., shortened lifespans, a lack of 
growth spurt, and muscle atrophy). Additionally, many WS patients experience metabolic 
dysfunction and live with diseases such as insulin-resistant diabetes. We can model WS using 
Drosophila, which have an ortholog to human WRN, WRNexo. Previous research in our lab 
showed that like human WS patients, WRNexo mutants (WRNexoD) are sensitive to replication 
stress and show signs of accelerated aging, including low body fat in WRNexoD larvae. However, 
WRNexo’s role in oxidative stress is still unknown. We are investigating how WRN exonuclease 
responds to metabolic stress by testing sensitivity of WRNexoD to starvation and oxidative stress 
during different stages of the fly life cycle. Preliminary results show altered activity levels in 
WRNexoD females compared to age-matched w1118 controls, suggesting that WRNexo is required 
for normal metabolism. We did not see a difference in activity between versus WRNexoD w1118 
males, which suggests that WRNexo’s role in metabolism is sex specific. Future work will 
investigate the impact of external oxidative stressors on WRNexoD activity. These findings will 
help further our knowledge of the connection between aging, DNA repair mechanisms, and 
metabolism.    
 
